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The Sampling Organization and Recall Through

Strategies (SORTS) test was administered to 87 educable mentally
retarded (EMR) children (mean chronological age, 97 months; mean I0,
70) and 31 nonretarded (NR) second grade children to determine Ss!
characteristic grouping responses, the effects of various
organizational strategies on recall and mnemcnic organizaticn, and
the implications of the organizational strategies approach for
classroom instruction. Ss' sorting responses were coded according to
the following categories: syncretic strategies (level one),
perceptual strategies (level two), low associative strategies (level
three), and superordinate and categorical strategies (level four). In
the third sort of the SORTS test, 13% of the EMR Ss sorted the items
into groupings classified as associative or better. By contrast, 55%
of the ncnretarded sample produced groupings at the same level.
Recall scores of the two groups showed the NR sample to have
remembered an average of nearly four items more than the TMR sample.
EMR children who had grouped associatively showed significant
correlations between recall and clustering. A similar significant
correlation was not observed for the NR sample. Training activities
designed to teach children to seek better relations among stimuli in
learning tasks were recommended. (GW)
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A Conparison of Conceptaal Streatesios Tar Srouping
and Remocbering baplovad by Dil'ucable Sentalls Retarded

and Jon-rerard.d

R. Hunt Riepel and Arthur M. Tavior

Universicy

Mary writers have noted differe; in the learning stratepies

normal' Jeuarners
(Iano, 1971; Prohm,

Danner and Tavior

with respect to grouping and classification strategies, and have

developed training procedures intended to reduce the difficulties on-
countered by educable mentally retarded (FMR) children. A tast

(the Sampling Organization and Recall Through Strategies, or SORTS

test; Riecgel, 1972s)has be develop to assess the generation of
groupings and the understanding of categorized groups of dtems,
and to measure the effects of such groupings on recall and clus-
tering in voung children. However, this test has prev 515 been
administered only to educationally handi icapped children. The

present paper reports the findings of a studv in which EMR and

e
)

non-retarded children were compared in their performance on the

SORTS test,

Differences batween educationally handicapped children and
their "normal” chronological agemates have typically been investi-
gated using variables related to quantitative performance (e.g.,
number of que&t;@na correctly answered) or rate of learning (e.3.,
number of trials to criterion). In this study our purpose was to
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explore strateples emploved
prouping performance, rocaol
the two,
wiiich cxis

the kinds of differences

measures of organizaticn of input (

data regarding the effects of input
It should be noted that we are
in comparative studies with EME and

(e.g., Baumeister, 1967). Our purpo

Qualitative data nave been

children in g
relationshdp between
collected in order to speeify

en the populations on

T
o
m

orting), as well as quantitative

aware of the traditional problems
non=retarded (NR) sub cets

se here is not simply to add

to the already voluminous literature demonstrating that R e¢hildren

peform better than EMR children.

cific arca of diffe

the S0RTS te

e

“ive

ntervention proce

Rather, it is our purpose to iden-
rence (i.e., in grouping and rclated

the dual aim of validating in part the dis-

est, and of providing a basis for

durcs for use in teach-

ing educationally handicapped children more effective learning strate-

gies,

For this study our chief concern was
and, in particular, how things are
Goodnow and Austin (1956), in discu
spective which we have adopted in t
is their position that cate egorizatdi

ably different things equivalent;

Q

that is,

1e present study.

organizational strategies,

Bruner,

ategories, provide a per-

wy
=
!
i
n

Basically, it

n is the rendering of discrimin-

the child learns to res-—

pond to things in terms of group membership rather than in terms of

their uniqueness. - The study of
of coding and recoding processes em

cquivalence then becomes the study

}_u

loyed by the individual. 1In
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this sensc, the acterisutie form of coding ceriploved by subjects

bacomes "u dependent variah)e vorthy of stvdv fn ite own richt

(Bruner, e¢t.a., 1956, p. 8).

A number of studies have noted different characteristic

ls in normal children. For example,

I

of coding at d]LILLLDL aze lev

runer and Olver (1963) found that firse araders gavo proportionately

[ves ]

N Comj

m

fewer superordinate res sponsecs whe aring items than fourth graders.

"‘:J\

Lippman (1971) Found similar age trends when he compared kindergar=

¢ students on their

o)

teners, sccond graders, faurth graders and colla

in a word association task. 7The youtrger children gave

responses
significantly more perceptually-based respouses to noun associations

while the older subjects produced more categorical and function-

Such evidence for the developnent of increasi ingly superordinate

responses to a set of stimuli appears to be fairly consistent with

normal subjects. The retarded, however, have been found rb be sigr

identify stimulus items within

bl

ficantly less able, at older age

ﬁ.’.
(4]

s

a context ol superordinate structure (Stephens, 1964, 1966). The
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[ewer instances of specified categories le
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Stephens to comnclude that they had simpler categories than their non=
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t.o discover

M

rde ts, and were thus less able

m
HI

d counterpa

"

rate) relationships between new and old experiences.
In previous investigations using the SORTS test, Riegel (1972a)
found that the majoritv of young (6-8 year old) EMR children tested

either failed tc utilize a grouping strategy at all, or tended to
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color). TFoew subjects utilized intrinsic attributes of the items in

Informal pilot testing of several

non-retarded children indicated that this mav llave pinpointed a
) pinp

1ing strategies utilized by EYR

==

specific differcnce in

o

children. lowever, the fact that EMR chi ildren tend to utilize
fewer superordinate relations constitutes only one aspect of the
process of learning from organized material.

As the usec of organization for mncmonic mediation develops,

changes are observed in organizational indices at hoth input

(sorting and the identification of associative relations) and
output (clustering of recall). The number of items recalled in

a variety of situations has been consiste ently velated to age

[

differences (e.g., Ne son, 1969; Vaughan, 1968). Analogous to

the development of higher forms of associative grouping, and con-

comitant with increases in overall recall, has been the observation

incre

‘E’U‘

that with age the child ; singly tends to cluster his Yecall

e

(Bousfield, Esterson and Whitmarsh, 1958; Nelson, 1969; Rossi &

Rossi, 1965; Vaughan, 1968). Equally high levels of clustering by

Rossi, 1964). The fact that retarded subjects were not found to

hat non-retarded subjects did suggested

r
lay

cluster to the extent
in these studies that the retarded subjects were in fact manifesting

inefficient learning habits.

The present study is an extension of earlier investigations of
P Yy

the learning habits of young childre While the SORTS test was
develeped with the learning characteristics of EMR children in mind,
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the Spring of 1972 (Riegel, 197

gccond-grade children were drawn from

district representing a similar range of
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o the schools contributing EMR subje

mple was 97.1 months Although I.9Q.

for the non~retarded subjects, tha
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revious studies of organizational processes

three basic scores for saach

¢ groups he forms by sorting an arrayv of
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20 items, and hiz reasens for these groupingsy one bhased on his

foliowing the sorting procedire; and a cluuter-

recall of those it
ing score based on the aesrae to which the output (recall) order
corresponds to the input (sorting) organization of che subjece.

Although a detailed description of these three scores can be Lound

d summary of the four levels of grouping tyvpes

used for coding the child's sorting respouses is prescnted here
q g I

for the reader's information:

Grouping at
relations he ;
ol 2t of artributes. Grouping iteng
by their s p’LJJ] gﬂﬂtlguf ('because thev were next to eac
other") or subardinati ing the sorting tasl an unrelated
mﬂnlpulalee operation ("I vanted to make a scuare vith the
pictures") are examples of this level. Alsoe included arec
instances of ne strategy for grou at all, such as the case
nply pulling all items into a single pile ox

at all.

e

T

of a subject
not moving

LEVéZ 3; Low Ass

color, shape or size. When col -, for E*dﬂnje,
as an irrelevant attribute of the nulub nate
chlldreﬂ ten d to sort iterx n th: bagla

tlDﬁ or cate

1972).
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de finln* attril
rategies.

ite and categorical sty rategies. Groupings at
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et

‘el includa superordinate croupings in which all, items
in a group are subsun : intrinsic attribute or
attribute set. Examples of groupings at cthis level include

5 milar function (e. f., they 3]]
: vou can live in them) or on category
(e.g., they arc furniture),

groups ba
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Each c¢hild was Individus!ly adninistered the

doscparate room, The first two tasks, In which uh

o

asked to sort an array of 12 aninal picrurcs (3 1/
7 - M L y 3= s =7 3 LA = a4 F ey venes . S
piles "that are alive, were troated as warmeup tri

sort. Sort 3 consisted of an arrav of 20 pictures

P
=y
il
[
%]

inanimate objects which were to be sorted and
subjects. After naning each picture in this arrav

ity, the subjects wore instructed as follows:

vou finis

1
ting thm togetiher T will cover tlie
and sce if vou can renember i
toge

u c
put them ather the way vou think

When the subject had finished sorting the pictures,

restoIn

¢ aubjects wore

2" % 31/2") into

als for the thir

to insure familiar-

H0 vou
h put=
ooup
How

is best,

they were

covered, and he wes asked to tell the names of as many picturcs

as he could remember. Following recsll, the pictur

covered and the subjects' reasons for each group he

2qcription of thi

\I‘T_‘
sty
=

were recorded. A more detaile

reported by Riegel (19723),

ults

o]

el

i

ey

Y]
¥

(level 3 and level 4 combined). By contrast, 55%

evel. Table 1

)

sample produced groupings at this 1
of subjects in each sample producing groupin o8 at

levels defined above, as well as the percentage of

orting level. In sort 3 of the SORTS test, 13% of

rted the items into groupings classified ag assocq

s procedure is

prasents the number
each of the four

subjects repre-

sented at each level. As noted above, the combination of levels 3

and 4 produced dramatically different proportions

for the two groups,
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wvhich were highly

p L001) as measured
by a proportion test (Lruning and Kintz, 1968). 1n addition,

a mep rison of che preportion of subjects in ouch sample pro-

ducing superordinate groavings (level 4 anlv) was made. The

difference between the 7% 267% of the non-

retarded subjoects (see Table 1) was also found to be significant

Comparison between the two groups on reecall scores showed

the NR sample to have remembered an four iteme

more than the R sample. Table 2 preseuts the means and standard
deviations for these data. As expected, the two groups differed

significantly on this measure (t = 6.113; p = .001).

=t

tering (Frankel and Cole,

(4
|._ 3

calculated for the recall

T

of #ach subject, .
A score greater than 1.96 was taken as indicating clustering: beyond

clus

[V
teding

chance. Table 3 presents the frequency of

3
t

tering

M

ignific

by groups. As may be seen, the trend of the results favors the YK

.
a3

sample, with 16% of the NR subjects clustering as compared with

T

of the EMR sample. This difference, howaver, was not signifi

b
’.J
(m

Correlatior.? analvs Correlations betwsen recall and clustering

ware calculated for each of the samples. Positive correlaticons
between these variables for both groups were found, Althou

appeared to be a greater relationship between these variablag

M
b
o
a1



Table 1.

Frequency and percentage of subjects at
grouping.

s

Level

Level 2

Level 3

Level 3
and 4
combined

EMR

32

(37%)

43

(502)

(55%)

each level of

-y



Table 3,

No clustering

Clustering

EME

Means and standard deviations for recall data,

Frequency of clustering

EMR

by group.

NR

T

N = 80 N = 25
(93%) (84%)
N =6 N=35
(7% (16%)

10
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ed with r = .23 for the NR group),

it

‘ence between these corrolations (Lruning and

a test of the diflfe

Kintz, 1968) was not significant (Z = 1,51, p = .10).

-y

Further analvsis of the relationship between sorting and recall
was made by blocking the subjects according te whether or not they
sorted at levels 1 and 2 or at levels 3 and 4 (non-associatively
versus associatively). A somewhat surprisin ing correlational pattern
was observed in this analysis. No significant correlations were

found between recall and clustering for non-associative sorters

(see Table

o
w
m
wﬁ'
] II‘
[

fon

4). However, EMR children who had grouped assc
showed significant correlations between recall and ¢lustering.
Contrary to expectation, a similar significant correlation was not
observed for the NR sample. Table ) presents these data. The
correlarion between recall and clustering was significantly different

for the two samples, with a greater relationship found for the EMR

subjects (Z = 2,155, p < .05).

iy,

Further analvsis of the recall data. The recall data was further

oy

determine whether differences existed between the groups

analyzed t

[f
[

on either the number of their groupings they had accessed for recall,
or on the mean number of items per grouping recalled. Table 5 presents

2d

ﬂ.l

- these data. As may be seen in this table, the NR subjects access

‘O‘

more of their greupings during recall (¢ = 2.83 (115 d.f.], p < .01).

A comparison of the mean number of items per group recalled, however,

did not reveal a difference between the two samples,

ERIC
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Table 4.

and non-associative

EMR

sorting sort
(N =73 o -

[t

ey
st
SR
r+
L
L

[ ]
2oin

b
o0

NR

non=associative
sorting
(N = 13)

it
I

Correlations of recall with clustering for associative
sorters.

associative
sorting

(N

17)

.22

Table 5. Number of groupings

and items

NR
N = 31

per grouping recalled.

Mean Number 3.036
of groupings o

3.966
(s.d. =

1.88)

Mean items
per group




ntrusions.  Thrae tvpes of errors were observed

i,

Repetitinus and

H

during rcecall which wera compared between the samples to discover

oy

whether systematic differonces existed These errors vere
classified as: repetitions (naming the same item again during
recall), ecategsorical intrusions (itemsz named during recall which
were not among the items presented, but were cenceptually related

to one of the five embaedded categeries), or non- categorical intrusions
(items not presented, and also unrelated categorically to the
items in Sort 3).

Table 6 presents the number of subjects in each sample making
each of the three types of errors. As may be seen in this table,
there were no differences between the groups on either proportion
of subjects repeating items or on proportion showing categorical

intrusions.

r‘*

A difference was found, howvever, in the number of s subjec

producing no egorical intrusions. Whereas 13% of the NRzsub-

"'D‘

jects recalled conceptually unrelated items, 40% of the EMR subjects
did so. This difference was found to be significant (Z = 2.734,

revealed that the majority

(¥

p < .005). A count of the specific item

(over 80%) of the items c@n51déred non-categorical intrusions were

"II‘

the names of animais presented in the earlier - (varm-up) sorting
activities of the SORTS test. Such a finding suggests that the

EMR subjects may have had greater difficu 11ty identifying the dis-

crete phases of the SORTS test during its administration,

ERIC
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Table 6.

Repetitions (a)

Categorical
intrusions (b)

Non-categorical
intrusiong (e)

Frequeney and percentage of error typ
protocols.

N=23
(10%)

N = 34

(40%)

14
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Summary of Results

Non-retarded cubjects were found to generate proportionally

more associ subjects.  The majoritv of the

'Dm
o]
[

tive groupings than

or sorted solely on the basis of color. In addition, the NR subjects
recalled significantly more items from the groupings they had formed,

and ten ded to cluster somewhat more frequent 1y during recall.

ignificantly more groupings were accessed by

rs.
L
[41]

On the average,
the NR sample during recall than were by the EMR sample. Mo
differences were found in the mean n mber of items per érﬁupiﬁ;
recalled. Correlations between recall and clustering proved some-

~ relationship between these indices

2

what surprising in that a great

or the EMR sample than for the NR sample. This was

L]

a8 found

,,ﬂ-aw

particularly true for those subjects who had generated associative
groupings.
Analysis of errors during recall revealed no differences in

number.of items repeated, and no differences in number of children

However, a significant difference

(e
M
L3
i
e
s
s
I..J
o]
5]
[
n—l
]
r
"
=
[y
»—I
]
=1
[y

producing

was found in the number of non-categorically related intrusions with

the EMR sample recalling more items from the warm-up list.

Discussion

The results of this study confirm a number of previous findings
related to the grouping and recall. performance of young children.

(353

in particular, previous comparisons between EMR and NR subj

L
[
bl
¥
L]

P
e
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have likened the performance of EMR subjects to that of a younger

group of MR children. 7The data presented here support the analogy

to a degree, and cxtend it. ¥hereas previous srudies u3ing recall
& ¥ E £

as a dependent measure have on occasion failed to shov differences

between FMR and KR subjéats (e.g., Osborn, 1960; Rossi, 1964; cf.
Spitz, 1972), a large difference was observed in this study. Con-
verselyz differences between the two populations have often been
noted in the extent to which clﬁstaring of recall occurs. In this
study, a trend toward proportionally more NR subjects clustering
was seen, but this difference was not significant. Although these
results appear at first glance toc be discrepant with previous find-
ings, the nature of the task administered precludes such a conciusion.
The fact that both recall and clustering scores were based on
what the child did with the group of pictures duting the sorting
phase presents several difficulties in interpretation.’ It was our
hypothesis that the more "associative' the relations genéraééd by
subjects, the greater their recall would be, due primarily to the
availability of the information stored for retrieval. This relation-
ship between storage and retrival, howvever, does not appear to be
as straightforward as had been expected. Although prgpcrtianallf
more NR subjects sorted associately and their mean recall Wés
higher, expected differences in the relationship between the two

(as reflected in their clustering scores) were not obtained. An

alternative interprecation, that other (uncontrolled) memory-related

processes played an important role in increasing recall of the NR
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gubjocts, appears somewhat more viable. It has been shown, for
example, that spontaneous rchearsal strategies are gencrated more

frequently with age (Kecney, Cannizo and Flavell, 1967) and that
NR children use these strategies more than EMR children in short-
term memory tasks (Belmont and Butterfield, 1971). It is possible
that rehearsal was more frequently employed by the NR subjects
during the é@fziﬁg task, thereby contributing to their higher recall
scores, but ia a lesser extent to the observed clugterllg.
Additional support for this latter inﬁefpretatiaﬁ may be found
in the difference cbserved between-the samples on their correlations
of recall with clustering. According to our expectations, the
children in both samples who had sorted items into level 3 or 4
groupings should have shown significant correlations betwcen recall
and clustering. Hawever, because the expected relationship was
found only for the EMR sample, we may assume that some cthéf
process for recalling is being utilized by the non-retarded sample
While it is possible that the NR children were rehearsing the items
in addition to (and apparently independent of) their sorting behavior,

it might also be conjectured that the organization of this sample's

recall was based on some other criterion. For example, whereas the
- NR child might sort items according to his own associative scheme,
his recall might conform more to the imbedded>categaries within the
test items, as influenced by the kind of recall processes nctéd
by Bousfield (1953) in his category clustering analysls.
It seems that a further analysis of recall protocols might

Q clarify this apparent paradox. In any event, we are led to suggest

ERIC

Aruitoxt provided by Eic:
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a three-phase developmant of cffective grouping-for-memorv skills.

The first phase comprises the developnent of FLlJLl“nﬂ] abilicies
leading Lo the perceprion and genevation of conceptual or assoclative

‘E."EJ

groupings. The seccond phase comprises the applicstion of these

grouping abilities teo a second end (i.e., remembering). The third

i
I

phase involves the simultancous use of a variety of storage and

code the information

m

retrieval strategies which may transform and r

to be recalled several ways between input and output, and more

fully reflect the flexibilit: of the normal child's effective
processing abilities. While the associative sorters of the EMR

3

sample appear to have been functioning in the second phase describe

s

above,- the NR sample may well hav bEEE in the third; hence the

unexpectedly low relationship between their racall and a clustering

score which in the SORIS test is based solely on their sorting performance.

P
=

It has long beeun a tenet of the special educator that one

ate to his current level of

\m

must teach a Ehild_at a. level appropri
performance. Unfortunately, this has frequently been interpreted
to mean that EMR children must have a great deal of perceptually
enriched experiences and much repetition of content material if

is to be achieved. An alternate view, mors censisteut

ol
o
o
i
=
[t
-
i
b

with our own experience with such children, makes possible the
identification of specific cognitive and conceptual difficulties

in such a way as to facilitate the development of more appropriate
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intervention technigues. The data collucted in the present study
provide such information. IMR children, for example, do not generally
discover (much less, gencrate) associative relations batween items
spontancously, whereas a far greater percentage of non-retarded
children matched on C.A. do so. Similarly, the recall of ths NR
children is significanﬁly higher. Whereas it appears that the &R
children wvere functioning at a level of mﬁémania integration above

that of the EMR children, it is also apparent that at least some of

=i

the latter were grouping items to good mnemonic effect. By
majority of these EIR children, however, failed to generate associa-
tive level groupings.

There are jndications that a threésphase developmental
sequence of functional mnemonic activity exists. This is parti-
cularly evident when the task involves both input and output variables
in conjunction. We would expect, if our conjecture is correct, that

fail to generate associative groupings, that first grade childrern would

show increased clustering according to their own sorting behavior,
and that second grade children would replicate the findings of the

present, wtudy. Further research is indicated with the SORIS test in

o,

order Lo investigate developmental differences in non-retarded children
during the early school years. 1In addition, important information re-
garding the fec@gﬂitian éﬁd recall of categorized groupin,s obtaiued
from this tésting would further cilarify the young child's ability to

utilize information which is organized for him to good mnemonic

effect. This line of research is currently under way, and is

- scheduled for completion by the authors in the Spring.
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An additional imnlication of this line of resecarch relates
more direetly to the elassvcom applications of research ol
processing skills. TFully 87% of the EMR sample did not generate

functional associations for the items in the SORTS test. It would
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seem a logical procedure to develop trzining activities to increase

the likelihood that such children will seek better relations between

stimuli in the learning task. Initial steps toward the development

of such activities have been taken (Riegel, Danner and Taylor,
1972). The results of the present study will be used in part to
modify them. The sequence of activitiés has been presented to

EMR children in their classes for a period of four weecks, at about
1/2 hour per day. The results of SORTS testing has shown that the
frequency of both associative sorting and clustering during recall
increases following training. In addition, cempariscns betwveen

EMR

el

children given this training and a like group not so trained

the trained group was significantly better, both in identification

of associative relations between the items, and in the maintenance

of the category groupings during recall (clustering).
Although similar training has not yet been conducted using

"normal" subjects, it is apparent that the "relative mental re-

[¥i]

tardation' of the EMR subjects has been decreased, at least with"

respect to the effective use of grouping strategies. The

continued application of such findings as those ruported in this

paper to the revision of the strategies training approach promises
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to increasc ouwr understanding of effective techniques for improving
et b o L L d;é—! {:5’

the handicapped child's functlional cognitive abilities.

i
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the American dducational Rescarel Asgociation, New Urleans, March 1,

1973.
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